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-INTRODUCTION 
The year fol.1owing the close of the decade between 
I920 and I930 would seem a particularly opportune time for a 
glance in retrospect over the epochal contributions which 
have so enriched ~dical science,and which have made this 
period ODe of outstand.ing importance. 
In no field of achievement can be found two feats 
more brilliant or of greater benefit to humanity than the 
conquest of those dread scourges--- Diabetes Mellitus, and 
Pernicious Anemia. Long treated only by empirical and merely 
palliative methods,these two diseases had come to be held by 
both laity and the profession as synonymous with despair and 
helplessnes,as each took its annual toll of thousands while 
loved ones and. medical men were forced to watch,powerless. 
The announcements of Banting and Best,and of Whipple, Murphy, 
and Minot thus came as pure light in the midst of what had 
been comparative darkness,and granted both reprieve to many 
thousands of sufferers and hope to generations to come. What 
chapter in any history can rival the discoveries of these 
few m81l+---- either for colorful triumph or for bearing on 
the lives of those unborn ? 
The writer has chosen a phase of the conquest of 
Pernicious Anemia as the subject of this papertand he feels 
that this particular phase relates more vividly and succinct 
~- /-~ 
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-ly than any other the change in the various aspects of this 
disease, as viewed during the past decade. The treatment,with 
which this paper deals,by its revolutionary change in I926 and 
the years followlng,epitomises well the resulting change in 
our ideas as to prognosis and possible etiological factors to 
be considered in any discussion of the subject. 
Hence,as the writer seeks, both by citing history,exp-
-eriment,and actual hospital cases,to delineate such changes 
as have been brought about,it is with a feeling of futility, 
since words,diagrams,and records are but feeble instruments 
with w~ich to paint the picture of such long-sought and 
painstaking achievement. It is only bare justice to say that 
Medicine owes a great debt of gratitude both to those who 
brought research on this subject to its recent cummination, 
and to those unknown ones who,through bygone forgotten years, 
sought vainly to solve the riddle and in so doing left stohes 
on which their followers might step to reach the higher. 
-HISTORY 
Since this paper is essentially a history of the prog-
-ress of the treatment of Pernicious Anemia,with a studied 
endeavor to exclude any other phases of the subject than the 
one here treated, such as etiology,pathology,symptomatology, 
or prognosis,any historical mention of treatment would be 
included under the main discussion of this subject. Hence the 
writer believes it best to consider the historical data of 
this paper as bearing on the history of the disease,Pernicious 
Anemia,as an entity,from the first time at which it came with-
in the ken of the medical world; in so dOing it is his purpose 
to furnish a contemporary historical back-ground for the later 
consideration of the changes in trend of its treatment. To 
attempt a resume of the several thousand papers of historical 
interest on the subjeot would be out of the scope of this one 
paper,but, by citing those contributions of outstanding import 
-ance,the milestones in the advance of our knowledge may be 
pointed out. 
In I88I Ehrlich made his discovery of the value of 
aniline dyes in the staining of blood films,and hematology as 
a distinct subject may be said to date from this time. Without 
the benefit of the blood picture it is no wonder that the earll 
accounts of the anemias were confusing and at variance. In the 
- literature which has accumulated on the subject,however,certa~ 
contributions stand aut above the rest,and the development of 
-our conception of Pernicious Anemia will be found to run in 
close sequence with them. 
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The first paper to hint at the existence of such an entity 
as an ttidiopathiBIt,primary type of anemia, came in 1824 from 
a Scotch physician,Dr.J.S.Combe.This contained an excellent 
description of a case of anemia which had come under his care, 
and would still fi~ nicely into a modern text-book descript-
-ion. He stated Itthat if any train of symptoms may be allowed 
to constitute anaemia a generic disease, the following may be 
consideited an example of it in its most idiopathic form", and 
suggested that "it is probably owing to some disorder of the 
digestive and assimilative organs that its characteristic 
symptoms have their originl'. 
From this time until 1855,several accounts appeared 
in the literature of very severe anemias,which,states Gulland 
and Davidson,were in all probability cases of pernicious type. 
Barclay,in 185I,was the first to note the presence of glossitiS 
in a patient dying from a severe anemia. 
Dr. Thomas Addison,of Guy's Hospital,in 1855,gave an 
excellent description of a case of pernicious anemia as a pre-
face to his paper on "constitutional and local effects of dis-
ease of the supra-renal capsulestl,the type of severe anemia yet 
bearing his name. Finding no cause for such anemia,he termed 
i t !1idiopathic~ but unfortunately his work made little impress 
-ion on the medical profession in his own country or on the 
continent.Later however, in I878, his claim to priority to late~ 
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workers was acknowledged by Elchhorst,when he wrote "that 
this disease was first described in England both in the form 
of single cases and as a definite clinical cUsease. II 
In I867,and again in 1872, Professor Biermer,of Zurich 
published papers describing a very severe anemia, which he gave 
the name of Progressive Pernicious Anemia.His descriptions of 
the clinical and post-mortem findings were practically the sam~ 
as those of Addison, but attracted much more widespreacl recogn-
-ition than those of the latter. However,while Addison held 
that the distinguishing feature of the disease was its idio-
pathic nature,Biermer stated that the absence of cleat' etiolo-
-gical factors was the exception, and, in short, includEtd under 
the title of Progressive Pernicious Anemia a group of condit-
-ions of which one was the idiopathic variety describe!d by the 
earlier author. "Hence lf , to quote Davidson, who quotes eiornell, 
ft it became an international medical pastime to exclude! cases 
from published reports on the basis of purity of type,each of 
the critics employing his own standard of judgement." From 
this time on,Pernicious Anemia was known both as Addison's An-
-emia and as Morbus Biermer. 
During the next fifteen years other workers tended 
to uphold Biermer I s view of the disease, among whom wer'e Quincke, 
Immerman,and Eichhorst.An Englishman,Pye-Smith,was the only OD& 
of note to uphold the concept of Addison. 
During the two years 1875-6 two independent workers, 
William Pepper, and J.Cohnheim, both added to the general fund 
of knowledge of the disease by first calling attention to the 
megaloblastic appearance of the marrow of patients dying of 
this ateange anemia. Particular stress was laid by Cohnheim 
on the disparity between the anemic condition and the increase 
in the red marrow of such patients. 
In 1887,another fragment was added to the clinical 
picture of the disease by Lichtheim,whose article first called 
attention to the degenerative changes taking place ~n the col-
-umns of ioll and Burdach during the course of the anemia.At 
almost the same time,in 1886, Henry and Osler published their 
paper which dealt with the atrophy of the stomacH with the cli 
-nical features of Progressive Pernicious Anemia. 
From 1890 to 1909 one worker who added much to our 
conception of this type of anemia as a distinct clinical enti~1 
involving both gastro-intestinal and nervous systems as well 
as the hemopoietic system, was William Hunter.We are told that 
he strongly cniticized Biermer's attempt to group several ane-
-mias, etiologically very different,under one heading,and that 
he maintained Addismn's anemia a Single entity. Among his many 
contributions were his observations on glossitis and gastro-
intestinal sepsis as related to oral sepsis and a possible but 
mysterious factor lying within the gut tube as a cause of the 
disease. However,he failed to include as a factor the very sig 
-nificant changes in the blood and blood-forming organs,on both 
of which his contemporary, Ehrlich, laid great stress. 
While,as stated previously,Pepper and Cohnheim were 
the first workers to call attention to the megaloblastic type 
7 
of bone-marrow in victims of this condition,it remained for 
Ehrlich and Lazarus,in r898, to go a step farther and postulate 
that the essential pathological and pathognomonic features of 
the disease were "degenerative" megaloblastic bone-marrow types 
of change. It is curious that of two men, working at the same 
period,one,Hunter,should stress the factors of infection and 
hemolysis, the other,Ehrlich, the factor of degenerative change 
of the hemopoietic apparatus. 
Muir,inI894, after investigation of bone-marrow 
from patients dying of the disease,oonoluded that the changes 
he found there could be interpreted as compensatory to destr-
-uction of blood cells in the portal circulation.Quincke, in 
r877,had called attention to pi~mentary changes in the liver, 
but had attached little importance to his finding. 
Further work by many investigators brought the 
extreme views of Hunter and Ehrlich oloser together, and it 
was admitted that the condition of the gastro-intestinal tract 
and the evidences of hemolysis were as much a part of the clin 
-ioal syndrome as the bone-marrow changes. The question of the 
primary hemolytic site still remained unsettled,however,Hunter 
citing Muir's views as evidence of the seoondary importance of 
the blood formation in relation to portal hemolysis,and statin~ 
that these changes were most marked when siderosis was present 
in the highest degree.Ehrlich and his proponents,however,would 
see only the converse,namely that siderosis was most prominent 
when the megaloblastic degeneration was at its greatest. 
The past ten years has brought further light to bear on 
the nature of this disease. Achlorhydria has come to be held 
as one of the cardinal signs of the condition. Pigment meta-
bolism is better understood,recent investigators such as Roux 
having added to the earlier knowledge given us by Minkowski 
and Naunyn,and the importance played by extra-hepatic struct-
-ures,in short,the vast tlreticulo-endothelial"system as first 
proposed by Aschoff-Landau,in the metabolism and disposition 
of the pigments of the blood has come to the fore. Of especial 
interest is the view recently propounded b~ Piney ,in regard 
to hereditary and congenital factors having to do with the 
disease we are considering. His studies of the bone-marrow in 
Pernicious Anemia have led him to believe that there is in the 
victims of this disease a developmental defect by which there 
is inadequate development of adult (normoblastic) bone marrow, 
and a compensatory hypertrophy of fetal (megaloblastic) bone-
mavrow.Through the action of some exciting cause,which may be 
the broad tape-worm,syphilis,pregnancy,or that which causes 
the tl idiopathlc" anemla,wlth this developmental defect as a 
weak ll~k in the chain, Piney believes that the signs and the 
symptoms of Pernicious Anemia are produced. 
Finally,the recent revolutionary change in treatment, 
that of successful t.herapy by 1bre1", dessicated stomach, and 
precUgested muscle-meats, has hinted to us that our concept-
=ion of this disease entity should include as etiological 
fact.ors those of both constitutional element and deficiency, 
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and we are impressed by the course of the development of our 
present.-day conception of Pernicious Anemia as a clinical 
entity as we have reviewed the various cont.ribut~ons and the 
many cont.roversies by which this present-day concept has been 
attained. Undoubtedly,as severe a mene.oe as it has been since 
we have recognised the disease as a distinct entity, it had for 
years beyond number been an obscure cause of death to mankind, 
and the separation of Pernicious Anemia as a disease for which 
there is now a rational treatment furnishes bright contrast to 
what hopeless a picture must have been seen before the conditi 
-ion was even recognised as at present. 
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DISCUSSION OF TREATMENT 
The discussion of the various agents used in the 
treatment of Pernicious Anemia properly begins with the consid-
-eration of the period included between the recognition of such 
a disease entity and the present time. Many of the older agents 
of therapy had long been known and .sed prior to the segregation 
of this particular type of anemia from the other blood dyscrasias, 
and are to be mentioned here only in the the light of their appl-
-ication to this condition. 
Perhaps the two oldest therapeutic agents known in 
the treatment of those conditions characterized by the clinical 
manifestations of anemia are blood and iron. The former has been 
used in therapeutics by uncivilized peoples since time unknown, 
in the form of fresh blood,drled blood,or dried blood mixed with 
various dubious ingredients and aided by divers incantations. The 
latter has been used in therapeutics since the earliest known his-
-tory of pharmacy,becoming more prominent during the astrological 
period of that science,when it was inseperably connected with the 
planet Mars as it appeared in the patient's horoscope. This period 
reached its height in the fifteenth and sixteenth centuries. The 
lines of Garth (I706) reveal the esteem in which it was held at 
that date in the treatment of tithe green sickness tf (Chlorosis). 
---------"Till the Green Sickness and Love's force betrayed 
To Death's remorseless arms the unhappy maid. 
*~HHH(- Oh, that instead of trash, she I d taken steel! tl 
Mandel, a French physician of I804, gave loud acclaim to the 
virtues of "les boules d' acier de Nancy'I----- pellets of Iron 
and Potassium tartrate, recommending them as a sov~eign remedy 
for post-hemmDrhagic anemia, chlorosis,and anemia from other 
causes. 
II. 
A search of medical literature immediately following 
Combe's first description of a case of Pernicious Anemia in the 
year I824 fails to reveal any suggestions as to tts treatment.In 
Guy's Hospital Reports of I8!6,however, Ashwell made certain ob-
-servations on the treatmant of Chlorosis,many cases so diagnosed 
quite possibly being a pernicious type. His account will bear 
repetition ----- II I first commence treatmant by special attent-
-ion to the digestive organs and alimentary canal,for I regard 
the disorders of these as a cause, second only to the peculiarity 
of constitution already mentioned *iHHHHHH,- the deteriorated qual-
-ity of the blood and its defective quantity may both owe their 
origin to impaired digestion and nutrition. At first,then, a due 
evacuation of the bowelS must be daily secured; and much will de-
pend on the k1.nd of medicine by wich this is effected. If Mercury 
and drastic purgatives be frequently and largely employed,irrita-
-tion of the intestines will ensue *<lH}~a*·lH'" the best aperients 
are aloes,rhubarb,sulphate of soda and manna,and,if an alterative 
be necessary,Hydrargyri cum creta. An injection of warm water into 
the rectum two or three times a week will work wonderfully as a 
st to intestinal movement." Among the purgatives which he 
recommends are the following ---
Ft Pulv. Rhei .3fs. Mag.Subcarb.;3fs. Conf.arom.J1.Aq.Cinnamoni3ix 
Tinct.Card.Co.31. lil1. ft. Haust. bis terve in sept. sumendu8. 
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"Second': says Ashwell, II I recommend warm clothing, regular exercise; 
nutritious a.nimal diet and a mtld malt liquor will be productive 
of benefit. The improvement of the digestive organs indicated by 
the return of appetite and the healthier condition of the bowels 
1s evinced by their natural daily evacuation. At this crisis,some 
of the preparations of Iron may be exhibited,and the sulphate is 
probably the most efficacious,and possesses more specific qualitieS 
than any of the rest. If the order of procedure,now pointed out,be 
reversed --- If the iron be used before the bowels have been freely 
evacuated and their functional action improved,or while the tongue 
is loaded a.nd fou.l, aggravation of the symptoms will be produced; 
while if there be only the peculiar debility and pallor then the 
iron may be most beneficially used. Occasionally the effect of the 
iron is almost magical, especially where it does not confine the 
bowels or induce febrile heat. The following forms may be prescri-
beo.-----
~Ferri Amm.Jifs.,Extr.Humuli et Extr.Papav.alb.aE gr. xv. , Oleum 
Cassiae m.xv. M. ft.pil.xxiv.Sumat i vel i1 bis terve quotidie. 
~ Ferri Subcarb.gr.viii., Pulv.Ipecac gr.i.,Hydr.e Cretae gr.ii. 
FY Ferri Iodidi gr.xvi.,Tinct.Calumba vel Gent.Co. ~i,Aq.Dist. rrii • 
M. ft. Mist. Sumat coch.ii magna,bls terve quotidie. 
Quinlne,Sarsapar111a,Gentian~and Zinc are all remedies also of 
acknowledged powerll. Thus,from the type of treatmant set 
forth in this paper,almost a century ago,we may see what were then 
the prevailing ideas as to the treatment of anemia,a conglomerate 
term,with little distinction as yet made between its various types. 
I3. 
From this time until I877,despite the early controv-
-ersies in regard to the entity of Pernicious Anemia,llttle or no 
advance in its treatmant appears. 1.;Atlthis time Dr.Byrom Bramwell, 
an English physician, announced the cure of a case of Pernicious 
Anemia by the use of Arsenic. It is debata,ble as to whether or 
not this was a true case of this disease,as the study of the dye-
stained bloodfilm did not begin until the discoveries of Ehrlich, 
several years later. However,due to the discussions of Addison 
and Biermer and their respective adherents,such an entity as a 
distinct Pernicious Anemia was recognized,advance in treatment to 
the contrary. 
The year 1880 brought one advance in therapy in the form 
of the first blood transfusion performed on a case of Pernicious 
Anemia,by Starr,an American physician ------ a method of treatmant 
which was to remain as one of the sheet-anchors until the advent 
of modern therapy. However,in the same year,the prevailing methods 
of treatment were again reflected in a paper by Taylor,an English-
man. A short list of medication used by him is of interest,and in-
dicanes the trend to alteratives and symptomatic measures ----
I} Tr. Ferri Perchlor. m xv., Inf. Quassiae! tid. 
,Ale,Oi daily. 
11 Ol.Phosphorati mi.,AQ.menth.PiP.01,Mucilage} tid. 
Quinine, digitalis, and Aromatic Spirits of Ammonia were also used 
in various cases by this writer. 
Two years later,Pye-Smith,a pupil of Addison,publish-
-, -ed a repo:t1t of a case trea.ted by him, in which the medication 
leaned on the effects of Arsenic and other alteratives for its 
effect. A list of agents used in this case is of interest,as it 
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seems to be a good example of the medical armamentarium against 
Pernicious Anemia at this tlme,excluding the newly introduced 
agent of blood transfusion. 
~Phosphate perles tid. 
~Liq.Arsenicalis m v,Tr.Chlorof.m xv., Aq.ad ji. tds. 
~Pot.lod.gr.vii.,Ferri et Amm.Citr.gr.x., Inf.Calumba,Aq.menth. 
pip. aa 3iv.Ter die sum. 
~_01.Morrhuae,3il tds. 
This list of medicaments,making use of Arsenic,Iron,Phos-
phorus,and Ol.Morrhuae in truth represent the half of therapeusis 
of Pernicious anemia almost to the present time,but by their alt-
-erative nature betray the dearth of any type of treatment for a 
1 
recognisedly specific disease. 
While by the year 1890 a great deal had been written pro 
and con as to the nature,etiology,and prognosis of this disease, I 
have found no instance in which the writers have attempted to de-
part from time-honored means of treatment and work out a rational 
method, coupling etiology and treatmant in their reason~ng,until 
William Hunter,who first published a paper on Pernicious Anemia at 
this time. Up until the present time no worker has given more imp-
-!tus to the study of this subject than he, and his papers in the 
British Medical Journal are worthy examples of careful thought and 
painstaking effort.The theory of a gastro-intestlnal toxin as a 
factor in the production of Pernicious Anemia,propounded by him, 
has greatly influenced thought on the subject to the present day, 
and has,so far as I know,never been disproven. Also praiseworthy 
was his stand with Addison,against the German echool,namely that 
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Pernicious Anemia should stand as a pathological and clinical 
entity in itself,and not be classified among other types of so-
called Progressive Pernicious Anemia. His summary of treatmant, 
while rather long to be quoted verbatim, shows such sound reason 
and so reflects the change from empiric to rational thought that 
I venture to quote it in full in this paper. --------IfThe Object 
of my investigations into this disease has been by elucidating 
its true nature to establish a basis for its rational treafment. 
There are,I believe,two indications--first,To remove the cause, 
with the attendant gastro-intestinal condibions favoring its op-
-eration.This indication of treatmant can only be successfully 
fulfilled when the local condibions favoring its operation can 
8.1so be removed • Cases belonging to this group are those*-i"{~where 
recovery has rapidly followed the removal of worms---Bothrioceph-
-alus latus and Anchylostoma duodenale---- from the gastrointest-
-inal tract. The most important point,therefore,to be attended to 
in diagnosis,after the true (hemolytic) nature of the anemia has 
been recognised,is to determine what the favoring condition is. 
In the hope that it may be an unhealthy condition of the stomach 
or intestintal mucous rnembrane,induced by the presence of intest-
-inal worms,free movement of the bowels should always be encoura-
-ged in the earlieb stages of the disease. Where it is recognised 
to be of a more permanent character---for example,Gastritis,Atrophy 
of mucous membrane of stomach---- the problem of treatmant becomes 
more difficult.It is in such cases that the advisability of washin~ 
- out the stomach will have to be conSidered. Such a treatment was 
first suggested by Sandoz on the view that certain of the symptoms 
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were those of indigestion,and that the products formed as the 
result of indigestion might in this way be removed. I have shown 
that these products are of an entirely different character from 
from those had in view by Sandoz,and further, that they are formed 
not so much,if indeed at all,in the contents as in the wall of 
the stomach itself. How far such a plan of treatment will prove 
successful under such circumstances may be open to doubt.It is 
one,however,which I conceive might be adopted with advan~age in 
the earlier stages of the disease, at least. *iHl-*·!;·iHI-* Whether 
neither the cause nor the favoring condition can be attacked di-
rectly by methods such as the foregoing,it is still possible to 
effect the object indirectly. The beneficial action of Arsenic in 
cases of Pernicious Anemia,first pointed out by Dr.Byrom Bramwell, 
has now come to be generally recognised.In some cases (and the 
foregoing is one of these) it altogether fails. Its mode of action 
has hitherto been usually conceived to be in accordance with the 
views prevalent as to the nature of the anemia,by stimulating blood 
formation. I concttve that tts action in such cases may be more 
simply eXplained as an entirely local one on the mucous memhrane 
of the stomach or intestine, but especially of the latter. -l~*~r**"HHH.~ 
Any beneficial action Phosphorus may have in certain cases is prob 
-ably to be similarly ascribed to its local action. 
The presence of special micro-organisms as an essential 
factor in such mses naturally suggests the use of drugs having 
antiseptic properties. The one I have tried,and the one I believe 
the best suited for internal use,is beta-naphthol.lt possesses in 
a special degree the two properties essential for an intestinal 
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antiseptic,namely,great disinfecting power,with,at the same time, 
great insolubility in water;its antiseptic power is three times 
that of iodoform.! used it in the foregoing case during the lat-' 
-ter few weeks of the patient's illness,too late,however,to derive 
any benefit from its action.It can be given in doses of Gr.v,tid, 
suspended in mucilage. 
The second indication is to combat the symptoms. The most 
important of theee is the excessive destruction of blood induced 
by the absorption of the poisons.It is the continual drain on the 
blood thus brought about that causes the intense anemia and the 
excessive weakness. The best way of combatting this--apart from the 
removal of the cause---- I concieve to be,by regulation of the 
diet,with a view to diminish blood destruction as far as Dossible. 
The most important factor regulating the amount of blood destruct-
-ion in health I find to be in the nature of the diet,a nitrogenou~ 
diet causing a much greater destruction than a farinaceous or fatty 
one. The blood destruction which occurs in this disease so greatly 
exceeds,however,that of health,and depends upon the operation of 
such different factors---the formation and absorption of specific 
poisons of the nature of Ptom.nes---that the difference between 
a nitrogenous and a non-nitrmgenous diet may be of comparatively 
little moment.Nevertheless,the results obtainea in the present 
case suggest that such is not the case. The patient was placed on 
a more farinaceous diet on March IOth,his previous diet having 
been made up of beef-tea,extracts of meat,etc. The effect of this 
treatment was at once noticeable,and was evidenced at once by an 
entire disappearance of blood pigment granules from the urine,and 
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by the subsequent improvement in the patient's geberal condition. 
After his attack on April 20th,I placed him on a purely milk diet. 
The disease was,however,too far advanced to permit of successful 
treatmant. I deemed it desirable, in the results obtained after a 
change of the diet in the present ,case, to obtain some further da~ 
as to the effect of a more exclusively farinaceou~ diet on the 
change occurring wi thin the intestine. O)~*iH~**The method adopted was 
to determine the relative excretion of free and aromatic sulphate·s 
in the urine on (i) a mixed diet,and (2) on a more exclusively 
farinaceous one. i~*i~*·;HHH. While on a mixed diet the ratio .. of free 
to aromatic sulphates (conjugated with phenol,indol,skatol, and 
cresol) was on the average as 9 to I.the effect of a more farina-
-ceous diet was to reduce the excretion of aromatic sulphates (re-
presenting the amount of putrefactive loss occurring in the food 
within the intestinal canal) by more than one-half,with an average 
ratio of I5 to I. The result may be expressed in this way---that 
with an almost equal quantity of food of both kinds, the amount of 
loss due to putr~active changes within the intestinal tract dim-
-inished by more than one-half by the use of a more farinaceous di 
-et; at the same time there was an increase in body weight. It is 
on these grounds that I believe good results may be expected from 
a more exclusively farinaceous diet in eases of Pernicious Anem!~~ 
Thus,in this carefully thought-out summary of treatment,i~ 
which Hunter endeavoeed to swing the tide from the empiric to the 
rational,two new angles of attack are added to the therapy of this 
disease------ Intestinal antisepsis,and Dietary regime. While the 
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idea of disinfecting the intestinal tract has since been proven 
fallacious,and the dietary proposed by Hunter has 
been placed at variance with the modern dietetic regime, s one 
contribution represents a well-planned line of treatment in the 
light of Hunter's conclusions,and stimulated thought along the 
line of the importance of foods in the treatment and possible cure 
of this disease. It is,however,regrettable that Hunter,in his 
zeal to prove that the disease was primarily due to a hemolytic 
factor,neglected to consider seriously the significance of the 
stained blood-film and the characteristic bone-marrow changes so 
emphasized by his contemporary and critic,Paul Ehrlich. 
Regardless of the amount of data published by workers of 
the German sohool,during the period of the Hunter-Ehrlich debate, 
it ls significant that we do not find in the literature any new 
advances of any importance which come from the Teuton. However,the 
careful study and. speculations advanced by this group, having to do 
with the marked changes in the hemopoietic organs in this disease, 
emphasized another very important part of the whole picture,and 
further stimUlated thought down to the immedia,te present. 
Hale White, conILected with Guy's Hospltal,was the next to 
publish a summary of results of treatment of a number of cases,all 
diagnosed as Pernicious Anemia.Q,uoting him in brief--- "We thus 
learn that although several patients have been known to recover 
from their flrst,o~ even their second attack,nevertheless even 
then almost invariably they soon relapse and die,and that general 
-ly within a year. Most of the cases that have been benefitted 
have taken Arsenic. II 
20 
The next advance in treatment was suggested by Fraser, 
a phys.icia . n in Edinburgh, who instituted the feeding of marrow to 
patients. His first case was cited briefly as follows---- " In 
1893 this measure was first tried. Ox and calf bone-marrow, not 
cooked,were given by mouth to a patient who had failed to respond 
to Ferrous Chloride and Liquor Arsenioalis daily.At the begi~~ing 
of the marrow feeding the red oell count was 843,OOO,and the hemo, 
globin percentage 18. After three weeks with Arsenic,1ron,and the 
Marrow,the red cell count had risen to I,800,OOO,and the hemoglo-
-bin percentage to 35. Arsenic,Salol,and Marrow were then given 
I-i 
over a period of 26 days,at the end of wich time the red cell 
A 
count came to 2,470,OOO,and the percentage of hemoglobin to 55. 
For a further period of 32 days the patient received Ox and calf 
bOlile-marrow with Salol, gr. xxx daily. At the end of this time the 
red cell count was 4,IOO,OOO,and the hemoglobin percentage 75." 
While later critics have questioned these results on 
the ground that the marrow was not given alone to determine its 
effect, and that this was possibly not a pure case of Pernicious 
Anemia,it is significant that in this regime of treatment we see 
combined the results of both Hunter's and Ehrlich's views,in the 
use of an intestinal antiseptic and of specific dietary measures, 
and in the recognition of a possible marrow deficienvy or abnorm-
-ali ty. 
Five years later,in 1898,Coupland,in Allbutt's System 
of Medicine,summarizes the then accredited agents of therapy in 
dealing with Pernicious Anemia. These were --- Rest; Diet of a 
predominantly farinaceous type,to which might be added peptonize~ 
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foods,pounded raw meat,and bone marrow; Iron,best given in the 
form of the perchloride; Arsenic,the sheet-anchor of treatment, 
given as Fowler's solution or as Liquor arsenic! hydrochloricusj 
Intestinal antiseptics,such as Salol,Beta-naphthol,or Bismuth 
Salicylate;Transfusion; and Gastric Lavage. In conclUSion, he 
states --- "Pernicious Anemia,then,tends ordinarily to run a 
downward course, often uninfluenced by any treatmant used; freq-
-uentlY,when marked improvement has followed use &f certain rem-
-edies,arelapse has occurred in which the same means are no long 
-er succeSSful." This one provision,coming at the end of a long 
list of therapeutic agents,serves well to reflect the efficiency 
of all treatment known to the best medical men of the time,and to 
show the well-m~gh hopeless attitude adopted in regard to the 
disease both by the laity and the profession. 
Until 1913 no new ideas of treatment of gny importance 
were advanced,and at this time both Bramwell and Boggs began the 
use of Salvarsen on cases coming under their attention. Bramwell 
treated II cases in this manner,4 of which seemed cured, 2 showed 
marked improvement,I slight,2 giving no indication of improvement, 
and 2 succumbing. Boggs likewise treated II cases,9 of whom were 
reported as improved,2 succumbing. 
Hobart Hare, summing up the measures of therapy in 1918, 
comments on the addition of dilute Hydrochloric acid to the list, 
and concludes as follows --- " In Pernicious Anemia,splenectomy 
and repeated transfusions are to be considered, and very pronoun-
-ced,but unfortunately only temporary good results follow the 
free use of Arsenic by mouth or its hypodermic employment in the 
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form of Sodium cacodylate. Diet is an important part of the 
treatm@nt of anemia. The food should be good,well-flavored,and 
varied,as well as easy of digestion.It should contain as far as 
possible the remedies needed by the system, such as bone salts and 
iron, and. its ingestion may be accompanied by some red wine, such 
as port. u Surely no significant adVance of thought here! 
Willson and Evans,analysing the d inieal histories 
of 114 cases of Pernicious Anemia treated in London Hospital from 
I909 to 1919, found that, dating from the time of admission, within 
3 months 31.2% of these patients were dead,within 6 months,43,9%, 
and within 9 months,52.6%. At the time this paper was published, 
in 1928,only I of the original 114 was living. Surely a pitiful 
result for all of the years of research and controversy as to 
the etiology,nature,and treatmant of this disease! 
Sir Rendle Short,in his"Index of Prognosis and End 
Results of Treatment" ,published in I922, tal-ces inventory of all 
the measures previously cited, and makes the following significant 
statements ---- liAs regards medicine,no drug can yet be said to 
compete seriously with Arsenic,and an important element in prog-
-nosis is the way the pat ient responds to it. i~*>j~·)HHf- I do not 
believe Salvarsan or Neo-Salvarsan to be of value save for such 
febrile reaction produced by it. -lHl-*-l*-* Iron does harm rather than 
good in most cases of Pernicious Anemia,but is sometimes good in 
the course of recovery, when the color index is low. ~H~*~~*i!- Any 
beft~fit derived from the administration of Anti-Streptococcus 
serum from the serum reaotion,not from an anti-streptococcus 
element. ~H~'lHHf** Blood transfusion is a measure usually reserved 
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for desperate cases. Practically all patients are improved for 
a longer or shorter time; in several eases a remission followed, 
though the subsequent history of the disease w~ not influenced. 
**-)t*** Splenectomy has often been performed as a treatment for 
Pernicious Anemia; but. while the initial risk is great,the sub-
sequent history of the cases which have been followed up is not 
such as to encourage us to adopt the procedure. *~f**-il'il- One of the 
remarkable features of the disease is the occurrence of remiss-
-ions. They sometimes begin quite abruptly, even though severe 
symptoms are present,and their occurrence is often attributed to 
the exhibition of medicines which had no part in bringing about 
the improvement. Not only is the chance of a remission greater 
after a first than after a subsequent attack, but after a first 
one there is a much greater likelihood that, if a remission 
occurs,it will be more complete and more prolonged than after a 
second or subsequent relapse." These almost nihilistic state 
-ments serve well to indicate the skepticism of this writer as 
he surveys the woefully inadequate means of treatment at his 
command with which to combat this baffling malady, and illustra-
-tea the general feeling in the medical world at this time. 
Medicine now stbod on the threshold of the period of 
discovery which was to change the whole aspect of treatment of 
Pernicious Anemia. During the same year in which Sir Rendle. Short 
wrote so despairingly of any valuable treatment, an American, 
Fitch, had the secret within his grasp,but,failing to comprehend 
the significance of his idea,did not get it across to the prof-
-ession at large. In his work on Dieto-therapy, he recommends 
that bone-marrow,liver,and spleen be included in the dietary 
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of the sufferer from Pernicious Anemia,but justifies his state-
ment on the ground that these foodstuffs are rich in nucleo-
albumins containing iron. He further proves that he does not 
appreciate the Significance of his statement by remarking----
II the life of the patient may be prolonged and a reasonable 
degree of comfort secured through careful supervision of digest-
-ion and elimination,though there is no specific evidenve that 
diet per se modifies the course of the disease. 1I 
However, for the previous several years another Ameri-
-can worker,Whipple by name,and his associate,Robscheit-Robbins, 
of Rochester,had interested themselves in the effects played 
by various diets in influencing blood regeneration in animals 
rendered anemic by hemorrhage. and it was through this beginning 
that the great discovery was to be made which was to conquer the 
disease which for so many years had baffled Science. 
"These observers,working with dogs,in I920,had determined 
for each animal the 'available red cell pigment: by observations 
of the hemoglobin percentage and the blood volume. They then pro-
duced a uniform degree of anemia by the removal,on each of two 
successive days, of one-quarter of the already determined blood 
volume. The time taken for the available red cell pigment to re-
turn to its previous level was then observed,and the influence of 
a variety of dietetic factors noted. On an ordinary diet of mix-
-ed table scraps the time taken for a complete return to normal 
was four to seven weeks. On a liberal diet of meat and beef heart 
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how9ver,the time was only three to four weeks,while with cooked 
liver it was even less (two to four weeks). Watery liver extract 
had a distinct,but very slight,influence on blood regeneration, 
but of course the dosage may have been insufficient. Commercial 
meat extract was found to be inert. It was found that the active 
foodstuffs could be given either alone,or in combination with 
other foods,and that they , would stand the severe test of pro-
-moting definite blood regeneration when administered after long 
limited-diet periods unfavorable to blood regeneration. I II 
"Studies ~n blood regeneration were also reported by Jencks 
in I922. Regeneration was found to be more rapid 'with protein 
than with either carbohydrate or fat,when fed as a sole nutrient, 
and a diet of vitamine-rich food gave somewhat more speedy regen-
-eration than any other diet containg only one food factor." The 
foregoing quotation is taken directly from an essay on The !reat-
ment of Pernicious Anemia by Dr. J.G.McCrie,as quoted by Goodall 
and Davidson, and summarizes briefly but successfully the earliest 
reports on successful dietetic treatment. The writer has gone over 
the articles summarized personally, and believes this as excellent ~ 
resume as could be used within the scope of this paper. 
In 1925,Whipple and Robscheit-Robbins reported further 
work along this line,in which they had produced a constantly main-
-tained severe secondary anemia,in place of the Single post-hemo-
-rrhagic anemia of their previous experiments. They maintained the 
hemoglobin level of their dogs at between 40 and 50 percent by re-
peated bleedings of estimated amounts,and used the blood obtained 
to estimate the total hemoglobin present,and from these figures 
.-
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were able to follow the rate of blood regeneration. AIso,the 
maintenanoe of the oonstant hemoglobin level kept a more oons-
-tant stimulus to blood regeneration,and thus the sudden initial 
stimulus of a single hemorrhage did not have to be reokoned with 
as a possible confusing faotor in the interpretation of the re-
-suIts of the dietary therapy. By this method they found that 
while in the previous short, immediately post-hemorrhagic anemias 
beef musole,hea.t,and liver were equally effioaoious,in treatinB-
the more severe type of anemia produoed by repeated hemorrhages 
the maximal effect was obtained by the feeding of beef liver,beef 
heart being le~s valuable,and beef musole still less. The final 
oonclusion reaohed by these workers was that "Liver feeding in 
these severe anemias remains the most potent factoe for the sus-
-tained production of hemoglobin and red cells. This favorable and 
marked reaction is invariable in our dog experiments,no matter 
how long-continued the anemia level,no matter how unfavorable the 
preceding diet periods may be, and rega.rdless of the substances 
given with the liver feeding.· t 
One other piece of work which was reckoned as bearing 
on the possible application of such a dletary to the treatment of 
Pernicious Anemia. in humans was a group of experiments performed 
by Baker and Carrel,in 1925. These investigators found that iipoids, 
both those occurring naturally in sermn,and those extracted from 
various tissues, had an inhibitory action on the growth of fibro-
blasts in vitro. Koessler and Maurer,two other American workers, 
in 1926,had also emphasized the importance of a possible connec-
-tion between VitamineA and blood regeneration, after conducting 
a series of feeding experiments on rats rendered anemic by re-
-peated hemorrhage, and recommended a balanced diet containing 
necessary vitamines in the treatment of primary and secondary 
anemias. 
27 
Repeated animal experiments by the foregoing group of 
workers have furnished s1.gnificant hints as to the possible succ-
-essful application of a Liver and Vitamine Rich,Low Fat diet in 
the treatment of Pernicious Anemia. Minot and Murphy,in Boston, 
he,ve become interested in this information and have determined 
to test out its value in cases under their obseF~ation,and the 
stage is set for an announcement which will be received by the 
world as one of the greatest advances in treatme,nt ever made. 
In August,I926, Minot and Murphy made their first re-
port on the treatment of Pernicious Anemia by the new dietary. 
A series of 45 cases were reported as ha.ving received a diet rich 
in liver and red meat,relatively poor in fat,and containing an 
abundance of fresh fruit and vegetables, for periods varying from 
Six weeks to two and a half years. This diet consisted of,daily, 
120-240 gm. of cooked calf or beef liver; 120 gm. of red meat;not 
less than 300 gm. of vegetables; 250-500 gm. of fruit; 40 gm. of 
Fat; an egg if deSired; 240 gm. of milk;dry crusty bread;potatoes; 
cereals----to give a total calorific value of 2000-3000 (340 gm. 
carbohydrate;I35 gm. of Protein; not more than 70 gm. Fat). Sugar 
was used sparingly;grossly sweet foods were prohibited. 
A few,at first,had been unable to take the full diet, 
and in them liver alone was Ifpushed tl • Within a week to ten days 
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all were able to take the diet and exhibited a "ravenous lt appet-
-ite.The bowels became more regular. Four of the forty-five died, 
but all of these were so ill from the beginning that the~ could 
take no liver. The remainder all improved, irrespective of the 
length of time the disease had lasted before the treatment was 
begun,and all were pronounced "well" at the time of publication. 
By the end of the first week of treatment the reticulated red 
cells of the blood had risen markedly,returning to a normal level 
by the end of the second week, and at this time the ret'! cell count 
and hemoglobin percentage were beginning to show noticeable impr-
-ovement. The rate of improvement was found to be greatest in 
those who had the lowest initial counts. After four to six months 
of treatment no patient had less than 3,500,000 red cells, 81% had 
4,000,000 or more~and 30% had over 5,000,000. The icterus index 
had usually fallen to below normal by the time the red count had 
reached 2,500,000. Those patients who were most careful in taking 
the full amount of liver improved more quickly than those who were 
careless in this regard. Three of the patients relapsed,but it 
was shown that they had not been taking their diet as they should 
have,and marked improvement fol~owed the institution of the proper 
dietary schedule. In their conclusions, Minot and Murphy called 
attention to the well-known phenomenon of natural remissions in the 
disease, but pointed to the regularitY,measured by reticulocyte 
increase, with which the remission in their cases had commenced 
within a week after the beginning of the treatment. They also call 
-ed attention to the fact that each natural remission tends to be 
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less complete than the one before, and in contrast to this point 
out the fact that in their series of cases they had many patients 
who had had previous remissions,during none of which had their 
red cell count reached the high level which it attained under the 
new dietary regime. As the experiment had been carried further, 
these workers found that the low fat content in the diet,prompted 
by the earlier researches of Baker and Carrel,was of minor import 
-ance to the high protein diet constituent. In a paper issued at 
a Slightly later date these workers made public sample menus that 
had been successfully used by them. 
Save for the work of Banting and Best on Diabetes Mell-
-itus,no medical announcement in the last three decades has arou-
-sed more of a furore • PhYSicians allover the world eagerly 
siezed this new method of treatment,hopeful that it would not 
prove another false hope, while thousands of sufferers' from the 
disease which it combatted took hope. For the few months follow-
-ing this announcement every medical journ~l bore reference to 
its possibilities,and soon reports' came ctrifting in from other 
( 
workers who had met with success with the use of the new diet. 
The lon~sought-for specific treatment for use against Pernicious 
Anemia seemed to have been foun~. 
At this juncture medical men began to speculate as 
to what might be the factor contained in this Liver diet which 
was responsible for this miraculous change in cases treated. Was 
it the fact that some substance within the liver fed supplied 
material for the stroma of the red cells,allowing a normal mumber 
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of these to be formed? Was it the Vitamin content of the 
material ingested? Was it Vitamin A,as suggested by Koessler ? 
Or was it some as yet unthought-of factor? 
A possible explanation of the action of Liver was ad-
vanced in April,I927, when these same workers demonstrated that 
rats,when feEl with iron in the form of ferrous salts, were unable 
to assimilate it properly in the absence of Vitamine E,and soon 
developed deficiency symptoms,while the substitution of ferric 
salts or the addition of Vitamin E to the diet resulted in the 
norma,l utilization of iron by the body. Ergo, reasoned these 
workers,perhaps the beneficial action of liver in Pernicious 
Anemia. is due to the fact that the liver fat contains consiclera-
-ble Vitamin :8, trI8 1 itself contains em appreciable 
amount of iron. They pointed to the fact that the beneficial 
effects· of the diets used by Koessler, and attributed by him to 
the presence of Vitamin A could just as probably have been due 
to the action of E. 
In the same month Murphy published a further account of 
his res.lts with Liver therapy in ten cases. In this paper he call 
-ed attention to the reticulocyte crisis,the fall in the icterus 
index,the rise in the red cell count and hemoglobin percentage, the 
fall in color index,the increase in the numbers of circulating 
lelJ.kocytes and platelets, dis8~ppearance of abnormeJ .. forms of red 
ce118,rise of corpuscular and whole blood vol'ume,p1asma volume 
remaining constant, the constant level of non-protein nitrogen and 
protein nitrogen in the plasma,and the increase of circulating 
protein to an extent accounted for by the increased.quantity of 
hemoglobin. 
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The next step toward solving the question of the role 
played by the Liver in treatment of anemia was made by Cohn,who, 
latter in thls same yea.r, prepared a water-soluble fraction from 
v1hole liver which had a beneficial effect comparable to that of 
Liver itself. This fractiop was insoluble in ethen (proving that 
its action was not due to the content of Vitamin E,which is not 
soluble in water, and is soluble in. ether) ,was precipitated by 
alcohol, and contained. no lecithin or any of the ordlnary lipoids. 
Murphy and Minot,using this extract on their cases,reported that 
patients responded quite favorably to its use. This disproved 
the postulate that liver acted by furniShing some absent material 
for the red cell stroma,since it would not be contained in a mere 
aqueous extract. 
Rt this time favorable results were reported from the 
feeding of large quanti ties of kidney to Perni.aious Anemia patient~/ 
but th&s was not deemed as efficient as the liver diet. However,it 
did point to one significant fact,namely,that the therapeutic agent 
was not contained in liver alone. 
Also during the year I927 another quite pertinent question 
was raised by Peabody. This worker had shown that during the stage 
of relapse in Pernicious Anemia the bone-marrow was crowded with 
primitive myeloid cells,megaloblasts,the first differentiated 
form of the erythrocytic line. In the stage of remiss ion, however, 
he found that the predominating erythroblastic cell was the 
____ ..... _8 r_ ..",~ ___ ~@ ___ _
32 
normoblast,and that the appearance of the marrow was nearly,if 
not entirely normal. These findings prompted Peabody to neach 
the very sensible conclusion that the vital factor involved was 
quite probably in the nature of a stimulus to normal erythro-
poiesis,which,in the case of the patient with Pernicious Anemia, 
was lacking. 
In September I927 Minot and Murphy published a report on 
further cases, including, in all, I05 cases which they had treated 
with the Liver diet,some of whom had been under observation for 
three years. Of these,three had died,but in no case was death due 
the Pernicious Anemia. Of 90 patients who had started treatment 
when the recl count was below 2,700,000 , 10 who took the diet 
badly averaged 3,500,000 after 4 to 6 months; the remainder all 
averaged 4,790,000; and 44 had a red co~~t of over 5,000,000. 
These workers emphasized the need for a maintenance diet of Liver 
after the blood count had reached its normal level if the patient 
were to remain well. Patients who had had repeated previous trans-
fusions had not responded so well as those who had not,and the 
presence of comDlications such as infection,or cirrhosis of the 
Liver, also mitigated against the maximal deSired response. 
The improvement in the state of the natients was descri-
-bed by Minot and Murphy. Beside the points remarked on in their 
previous papers,they called attention to the following: the dis-
appearance of fever; a pink flush to the cheeks; early loss of 
weight from the disappearance of oedema;increased appet~te and 
sense of wellbeing;disappearance of glossitis and gastric sympt-
-oms{ in spite of the continued absence of free hydrochloric acid 
in the gastric juice);the diminution in size of the liver and 
spleen,if previously enlarged;the clearing up of scaliness,pig-
mentation, purpura, and other skin lesions;and the disappearance 
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of cavdiac pain in those patients who had exhibited this rather 
uncommon symptom. There was no evidence of renal injury,attribut -
able to the liver diet,nor was there any hypertensive trend. In 
a few cases Bursitis had developed,while in others a pre-existing 
arthritic condition had been improved. In regard to neural signs, 
no case showed further progression of symptoms,while some,especi-
-ally those who had been afflicted with earlier signs,such as 
parasthesias,had actually undergone improvement. Patients who 
had received no Hydrochloric acid ha.d improved equally as well 
as those who had. Excess of Fat had not been found,as was first 
thought,to inhibit the rapid improvement in the condition of the 
blood. Finally,these workers claimed that the success of this 
mode of treatment was such that,if a case showed little improve-
ment after six weeks of treatment, the diagnosis of Pernicious 
Anemia was probably wrong. 
During the following year many reports are to be found 
in the literature of successful cases under Liver therapy. Many 
Biological and Pharmaceutical houses began the manufacture of the 
liver extract isolated by Cohn,and in 1928 he and his co-workers 
succeeded in still further purifying the extract by a precipltat-
-ion method with Phosphotungstic acid. From this work,a fraction 
has been produced which will produce a typical response if given 
in a dosage of 0.6 gm. daily, and at the peesent time nearly all 
the leading Pharmaceutical houses have a reliable brand on the 
• This extract is of especial value in the treatment of 
Peluilicious Aneml.8. in patients whose stomachs are upset and who 
cannot ttblerate whole liver. It should be used in all cases in 
which renal damage exists with concomitant increase in blood 
urea. It is,therefore,valuable in that type of Pernicious Anemia 
associated with pregaancy,as some of these cases show albumin and 
casts in the UJ:"'ine; and it to be used in all other cases of Pern-
-icious Anemia in patients for whom a low protein diet is indica-
-ted,since it contains only a trace of protein,as well as su~phur 
and iron. 
During this same year (1928) Ordway and Gorham tabulated the 
results of liver therapy published in every country. These authorS 
included no case which started treatment (:turing the period of a 
remission, and hence their list excludes many hundreds which might 
rightfully be included. They found that 578 cases had at this time 
started treatment with Liver or Liver extract with an average red 
count of I,500,000 and had finished with an average of 4,000,000. 
Attention was called to the fact that the average should have been 
higher, but that many cases felt so well by the time their red cell 
count had reached 3,500,000 or 4,000,000 that they would leave 
the hospital for their homes,where blood tabulations were diff~c­
-ult to obtain. Seyderhelm,during the same year, collected 150 
publications dealing with 2000 cases. All of these had benefitted 
by Liver treatment, only 20 failing to give the desired response. 
What a world of contrast exists between these twoo summaries of 
treatment given above and the summary of Panton and Valentine of 
cases treated prior to the advent of Liver therapy,previously 
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ci ted. 
In June,of the following year,Castle published an article 
in the British Medical Journal,dealing with certain experimen 
-ts by which he had determined that the stomach of a normal 
person secreted a substamce which would develop a blood-matu~ 
-ing principle from meat ingested. Quick to recognize the po~ 
-enti ities of this d.lscovery,Sturgis and Isaacs,of the Univ 
-ersity of Michigan, decided to test the activity of gastric 
sae"itseIf in the treatment of Pernicious • These t3X--
-':Jeriments were later carried out with Dr. Sharp, of the Parke 
Davis Research Laboratories. Fresh whole hog omach was used 
by these workers,and it was so dessicated that 30 grams of the 
dried product was equi ent to 218 grams of fresh tissue. By 
extracting the fat from the residue with petroleum benzine,the 
marked ooncentration was made possible. This product had very 
little odor or taste,and was substituted for liver extract in 
the treatment of 3 cases of Pernicious Anemia. From the quite 
favorable results obtained from these 3 patients it was con-
-cluded that this dessicated stomach extract,or Ventriculi~ is 
more active than liver,as smaller amounts of it had been needed 
in order to produce a remission. Sturgis and Isaacs stated at 
this time ---"The question of the origin of the active prinoiple 
is bei tested. There are several possibilities. One is the pres-
-ence of an enzyme,or similar substance,which may act on protein 
present in the stomach tissue during the period that elapses 
after the organ is removed and before it is dried. (This agrees 
-----
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to a marked extent ',vi th conclusion reached by Castle.) 
Another possibility is that there may be a. supply of the 
active hematopoietic principle itself present in the stomach 
wa.ll,as it apparently is in the liver and kidney. We are not 
certain as to whether this is in muscularis or mucosa,or both. 
The observations so far are in accord with the idea that those 
suffering from Pernicious Anemia have evidently lost,oI' never 
had, the ability to secrete a substance in their stomachs which 
has the power to produce a blQlod-maturing material from food. t1 
As a result of these announcements,Yarious clinicians at once 
tried the efficiency of Ventriculin the treatment of cases then 
under observation,and since that time many controversies have 
been held as to the respective merits of liver extract and the 
newer dessicated stomach preparation. Anderson,in I931, cites 
several cases which came unG_er hi scare, which cUd not respond 
nearly so well to liver therapy as they did to Ventriculin. 
Several charts have recently been circulated by the producers 
of the latter,which give a graphic illustration of its superior-
-ity over liver extract. However,this still remains a moot point 
as far as therapeutic effect is concerned. 
While Minot, in I929, demonstrated that a rapid remiss-
-ion in Pernicious Anemia could be brought about by the intra-
venous injection of an extract of liver, and Castle and Taylor 
reported favorable results in a case which had not res:?onded to 
orally administered liver, it has not been until the last year or 
so that such a preparation has been placed on the open ma,rket. 
At least one leading pharmaceutical and biological house in the 
United States now has both an Intra-muscular and an Intra-
venous extract for general use. These solutions are refined 
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by a process which eliminates toxic nitrogenous substances 
thElt might produce severe constitutlhonal reactions if injectecl. 
The dosage of such an extract,especially of the intra-venous 
type,is small compared with the amount needed for oral therapy 
under similar conditions. The parenteral administration of 
such extract would seem to be especially adapted to cases that 
show an increaSing exhaustion of the bone marrow and do not 
respond readily to the average dosage of the oral prepe,ration. 
also to the requirements of patients whose digestive function 
is so impaired that the antianemic substance when given orally 
is only imperfectly assimilated. In addltlon,it is claimed by 
those who have used the intra-venous extract,that,after an 
individual's red cell count has been restored to normal, an 
average of one ampoule by vein per month is sufficient to keep 
it up. Compare such magical results with the hopeless therapy 
of the period ending five years ago ! 
During the recent two or three years research 
and speCUlation as to the nature of the vital factor contained 
in these extracts has been marked. Davidson and Gulland believe 
it to be a poly-peptid or a nitrogenous base. Others have the 
conception of a hydroxy-glutamic acid. Whatever its actual 
composltion,the fact that it is present in the normal stomach, 
in meats digested by the normal stomach,in the l1ver,and, to a 
lesser extent,in the kidneY,suggests the nature of a hormone, 
38 
an amino-acid complex,or an amino-acid, as yet unknown to us, 
the lack of which,whether due to a congenital tissue debility 
or to other factors,results in a perverted stimulus to the 
hemopoietic tissues, a,nd causes the clinical condit ion which we 
know as Pernicious Anemia,a deficiency disease. 
Both experiment and clinical experience have proven 
that if the patient expects to sustain permanent remission from 
symptoms he must ever afterward continue the use of the vital 
principle in some form or other. Since the expense of the divers 
preparations to the patlent,as well as their avallability and 
convenience, must be consldered, the following data obta:i.ned 
from Parke-Davis and Company,are worthy of note. The maintenance 
dose of Liver Extract is 3 vials dailYithat of Ventriculln I 
vial daily_ Going at a maintenance rate,the patient would pay 
67ilii per day for the Liver Extract, and 26~'¢ or less daily for 
Ventriculin. Respectively,this would come to *20.IO and~7.80 
per month, the Ventriculin being by far the more within reach 
of the average patient. Hmvever, the new ampoules of Intravenous 
Liver Extract,of which one per month is estimated as sufficient 
to maintain the red cell level at its normal, cost only $2.00. 
To what a degree this mode of treatment will displace the other 
two previously considered remains to be seen. However,it is,from 
these qumtations , quite evid.ent that the necessary therapy to 
regain and maintain health is within the reach financially of 
practically every individual. 
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PRESENTATION OF CASES 
Case I. 
This case,while not presented completely as far as the 
laboratory findings are concerned,is one of especial interest 
to the writer for two reasons ---- first,because illustr8.tes 
clearly the hopeless efforts of therapy prior to institution 
of Ii iTer d.iet, and second, because it was observeCi from beginning 
to end in the writer's own family. 
The patient, a woman 53 years of , first complained 
of weakness on exertion and shortness of breath after unusual 
exercise such as walking of-doors. Soon not-
"'""'lC of the lower ext:pemi ties, 
some cIi walking cause 0 1'" ticity 
as to the position of her feete At s juncture patient had 
the sfortune to fall, severely spnaina:ng:;an .. a:tl.kle. After all 
the s1l;1ell1ng left this member and almost tVI'O we 
she trieCi to begin walking again,and found that she 
vIas unable to do so without IDcdntai her' DB"lance by 
to nearby articles of • At this time the t phy-
-siclan took a blood count and suspected rnlcious Anemia. The 
pati was to Omaha, placed under the care of two 
the City's best internists. ~hile I do not know laboratory 
obtained,I know that the tentative diagnosis of Pernicious 
was confirmed. her three weeIts stay in the Omaha 
ltal recieved the usual medication of the day,consist-
-:tng cHI ute Hyclrochl c Acid, Fowler's Bol ion, some 
Iron compound,as well as two transf1isions of 500 cc. each. 
Vias s home little improved,and from then until her death, 
e weeks later,rapidly declined. Evidence of progrsssive cord 
cb.anges was present, wi th almost complete loss of sphincter con-
-trol, and lassitude and cachexia increased until the exitus. 
The rapid and inexorable progress of the disease, unchecked b~r 
the efforts of proficient physicians,shows how inadequate was 
the t~eatment of the day, and offers a pitiful and ironic sort 
of contrast to the results obtained by the Murphy-Minot diet, 
which was made public just three months later. 
Case 2. 
This case, vlfhtle coming under the attention of a competent 
physician after the Yiurphy-Minot diet was generally accepted, is 
illustrative of the somewhat hopeless plight of the sufferer 
from unrecognized Pernicious Anemia who became the victim of an 
acute infection calling for the mobilization of body reserves 
which were already sadly depleted. 
The patient, a woman 33 years of age,who had been in a 
somewhat "run-down" state for several months,was brought to a 
local Omaha Hospital under the care of a capable internist, with 
the clinical diagnosis of lobar pneumonia. On entry,the blood-
picture was as follows; R.B.C.2,240,ooo, Hb.30., Color Index .6. 
1j{.B.C.4,4~o., granUlocytes 58%, lymphocytes 42%. There was a 
marked anisocytosis antI poikilocytosis, wi th much polychromato-
4I 
-philia. The temperature fluctuation was between 96 and I04 degr 
-ees,and the pulse rate varied from 80 to roo, with moderately 
accelerated respiratory rate. In spite of all pos ble support 
~j.ve and stimulatory treatment, the patient showed only slight 
resistance to the pulmonary involvement,and succumbed on the 
fourth day after entry. Had the patient's marrow reserve been 
prepared for the sudden demand made upon it the outcome of the 
pneUlp.onia might have been the oPPosite, but she had been carrying 
on for months ignorant of the disease which robbed her of what 
chance she might have had. 
Case 3. 
This case entered a local hospital under the care of the same 
physician attending the previous case cited,complaing of marked 
weakness, numbness and tingling of the lower extremities , and 
general debl11ty,of several month's duration. The blood-picture 
on entry was as follows, and a diagnosis of Perniciou.s Anemia was 
made: R.B.C. 2,400,000. Hb.45., Color Index.9 
W.B.C. 5,000. Granulocytes 60%,Lymphocytes 40% • There was 
marked anisocytosis and poikllocytosis,with polychromatophIlia 
and nucleated red cells present. The patient was found to have 
no free Hydrochloric Acid in her stomach during the test meal. 
She was placed on the Murphy-Minot d.iet,and recieved dllute HCI 
gtt.xv tidpc;, Bone marrow,tablets one, tidac,and Blaud.'s pillS, 
one tldac" A summary of her various blood-plctures from that 
given above,5-I9-27, until her disrnissal,6-I5-27,will reflect 
the improvement in the clinical condition and the return to an 
evident state of health. 
5-23. 
5-31. 
6-4. 
6-10. 
6-I4. 
R.B.C.2,800.000 Hb.45. Color Index.9 
W.B.C.5,000. Granulocytes 56%. Lymphocytes 44%. 
R.B.C.3,000,000 Hb.52. Color Index .8 
W.B.C.6,OOO. Granulocytes 62%. Lymphocytes 38%. 
R.B.C.3,200,OOO lib.58. Color Index .9 
w.B.C.6,800. Granulocytes 70%, Lymphocytes 30%. 
R.B.C.3,400,OOO Hb.62. Color Index .9 
W.B.C.7,400. Granulocytes54%. Lymphoc~tes 46%. 
R.E.C.3,900,OOO Hb.64. Color Index .8 
W.B.C.8,200. Granulocytes 64%. Lymphocytes 36%. 
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Surely the marked lmprovement under the new dietary regime 
will speak for itself,in the light of its contrast with the 
cases previously cited. 
Case 4. 
The patient, a man aged 53, was brought to Dr. __ _ with 
a probable diB"gnosls of Carcinoma of the Stomach.He had no 
alJpetite;had been confined to his bed. for one month;had lost 
30 pounds in weight during the past 6 months;and was extremely 
weak. A clinical diagnosis was made of Pernicious Anemia. His 
red cell count at the time of the first examination was I,800,000 
and his hemoglobin stood at 40%. A transfusion was given, and the 
patient was placed on Ventriculin therapy, improvement soon being 
apparent. Within ten months his blood count was normal,he was 
able to do light work on the farm, had a goocl appetite, and had 
regained his weight, and. was taking only three doses of Ventricul 
a week. 
This case well illustrates how, with proper diagnosis and 
rational guid.ance of treatment, the lent may be given carte 
blanche and allowed to gauge the amount of medication to be takeh 
by his general condition and wellbeing,when circumstances do not 
permit to be constantly under the observation of s 
sieian. 
Case 5. 
This e8,se gives an interesting side-light on the comparative 
values of Liver Extract g,nd Ventriculin in the opinion of the 
physician who obliginglj submitted this case history. 
tl The pat ient, the manager of a planing mill, aged 65, came 
into mJ.~ office complaining of loss appeti ,nausea, 
ss,and shortness of breath,of a durat of three months. 
More recently he had been bothered numbness of and 
feet. 
On Feb.20, the red blood count was 1,1 ,000,hemoglobin 30, 
color I . ~; the v'Thi te c was 2500. A smear showed 
poikilo oSis and anisocytosis. Blood elsta v.rere 
diminished .• He was unable to retain food or i~ltion any 
k ,as he vom4Jted everything we gave him except water orangp 
juice. On the next day we gmre him a blood transfusion of 500 
cc. by the citrate method.On following day he was able to 
retain his food and also Ventriculin. He took Ventrlcul ,30 
grams a day, from February 2I till March 5. His blood count then 
was 2,750,OOO,with a hemoglobin of 48,and a color index of .9. 
this time he felt much better 13,nd had lost all g;astric dis-
tress, but was still very weak. 
I then stopped Ventriculin and gave him Liver Extract, 
one vial three tlmes a day_ This ','las taken until the 
r,lIarch,when his red blood count showed 2,400,000,with 
52, co 1 of I. At this time I stopped the Liver 
ract and him again on Ventrlculin,one bottle three times 
a day. On April 6 his red count had risen to 4,400,OOO,with a 
hemoglobin of 70,and a color index of .7. The dosage of Ventric-
in was decreased to two vials a day,and on April 2I,his red 
cell count had risen to 5,400,OOO,wlth a hemoglobin of 90 an! 
a color ina.ex of .8. He hac'l gained about 20 pounds in weight~: 
his cheeks,once pale,were rosy,appetlte good,and able to eat 
anything he wished .• From this time (April 21) until August 9, 
the dosage of Ventriculin was gradually diminished until the 
patient was taking only one vial a week. His red cell count 
stood at 5,400,OOO,with a hemoglobin of IOO and a color index 
of .9. 
I have six other patients on Ventriculin,and I must say 
that I consider it by far the best treatment we have for Pern-
~icious Anemia. llhile giving liver has given marked results,I 
find that my patient's red counts increase much faster under 
Ventriculin and that the dose cab be reduced much sooner.tI 
Whether or not all other physicians would agree with this 
one in his whole-hearted endorsement of Ventriculin, it is safe 
to say that the improvement of the patient in this case, when 
viewed through the gloomy light of therapy of former years, was 
little short of miraculous. 
Case 6. 
The patient, a woma,n aged 63, entered a local hospital 
complaining of extreme weakness,loss of weight,jaundlce,an-
orexia and nausea,numbness and tingling of the extremities, 
and diffmculty in walking,of a duration of three months. Two 
and a half years previously she had been under treatment for 
pernicious anemia, had been relieved of the minor complaints 
of that date,and had ceased the prescrited diet. On entry, 
there was mental confusion,at times almost amounting to a 
delirium. 
Physical examination revealed nearly every cardinal diag-
nostic feature of pernicious anemia. The sclerae were icteric, 
the skin exhibited a waxY,lemon-yellow tint,and all the mucous 
membranes were quite pale. The tongue was bald and glistening, 
and the patient recalled recent soreness of this member. There 
was no palpable evidence of enlargement of either liver or 
spleen. A soft systolic blow was heard clearly over the mitral 
and s~rstolic areas. The abdominal reflexes were miss ing, and 
patellar reflexes were also gone. There was a positive Babinski 
sign on the right. 
The urinalysis was negative save for a marked trace of 
albumen. The blood~picture was as follows: 
R.B.C.I,050,OOO Rb. 20 Color Index I. There was extreme 
anisocytosis and poikilocytosis,and many megalocytes were 
present,as well as a fair number of normoblasts. 
W.B.C.3,800. Granulocytes 46%,Myelocytes 2%,Lympgocytes 44%. 
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She was put on a diet incl uding Liver, IOO grams, twice dEtily; 
She also received beef kidney,heart,and sweetbreads at various 
meals. Twice daily, at breakfast and lunch,she received one of 
the following fruits---- aprlcots,peaches,prunes,or apples. In 
addition to this diet she was given 4 vials of Lilly's Liver 
Extract daily, and 2 cc. dilute Hydrochloric acid three times 
daily. 
Due to her extreme condition,it was decided to push the 
Liver 1::xtract harder, a no, on the next day she received 6 vials, 
I 
2 in the morning and 2 in the evening,with I at noon and at 
dinner. However,marked nausea supervened on the evening of this 
,and the patient became semi=comatose,with complete lOGS 
of sphincter control. On the following clay, the third clay after 
admission,the diet with Liver Extract as specified,was continued, 
but,since the patient was unable to retain but a fraction of thiS 
d because of emesiS, she was given I'vial of Liver Extract bf 
milk retention enema every four hours,and also received I ouJe 
of intramuscular· Liver Extract ( derle) intragluteally. During 
this clay her e;eneral condition was such that both adrenalin and 
caffiene-sodto-benzoate had to be used as stimUlants. 
On the following day there was still considerable of 
the nausea,but the general condition was not q so 
Tren, same as on the previous day, a no, patient 
to re n a reasonable amount of fluid in the form of 
fruit juice and broths. the next r,:';,;';; ,.1ays there was but 
little c1 cal impl'''o1:Jement, and so +' ",lie IJ8"tie11t was given 250 CC. 
of e blood by transfusion. On fol 
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after her ssion) cture was as follows: 
R.B.C.2,300,OOO Hb.30 Color Index.7 The aupearance 
of the red cells was much the same as before, there 
only a slight reticulocyte response. 
The same diet schedule,wlth LiV"'er Extract,vlals 4 
was kept in forc9,and, in addition, the received 
2 intra-gluteal injections daily of 2 cc. intra-mus Liver 
Extract. IJJur~Latogen,tablets 2, was given with each meal, and 
Li"ifer e ract was continueS. by retention enema every four hours. 
On the seventh day after admission the general concH tion 
impro~v"'ed moderately, the patient being able to talk ration-
-ally with her family and to take ;rler meals retain them. 
On this d8..te her blood-picture was ~:;tS follows: 
R.B.C.2,400,OOO Hb.31 Color Index .6. At this time the 
reticulocyte response was evident,the percentage of the 
reticular cells being I6. 
4 7.:)60 , - . GraroJlocytes 46%, Lymphocytes 52%. 
During the next four days there was steady improvement in thi? 
t ' +' 1 d'+' • th rl' t d d1 ti 1 d pa "len" 8 genera con ~l ... J.on, ana e",-le an. me, ca on 8, reay 
outlined were continued in force. At the end of two weeks in the 
hosp1tal,although the red cell count had not increased material~, 
the patient's condition seemed so good to her family that they 
took her home. However,at this time the reticulocyte response haJ 
reached a good peak, and the attending phYSician, a-crpreciating the 
economic factor,consented to her removal and continued treatment 
in the home. At the end of two months,during which time the 
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patient was on a modified Murphy-?iI1inot diet and was taking 
3 vials of Liver Extract daily,the red cell count had increase~ 
to over 5,OOO,OOO,the hemoglobin had risen to slightly less 
degree,and the patient was relieved of all her complaints save 
for occasional paresthesias in the extremeties. At present,she 
is taking only one vial daily,and is able to be up and about,eat 
freely, and enjoy her former routine of existence. 
This case, more than any other which I have ever seen, 
illustrates howradici.ih Li'ITer therapy,given by mouth,by rectu,'l1, 
and intra-muscularlY,can change an almost moribund person to a 
person of normal hec!.lth and vigor within an amazingly short time, 
Six years previous to this writing,this patient would have been 
dead within a week after entry into the hmspital. 
S UIVIIlilARY 
The Treatment of Pernicious Anemia has been traced 
from the time when the disease was first recognized as an 
entity,with a hopeless prognosls,to its present status of 
a deficiency disease,reacUly amenable to treatment with the 
recently discovered vital anti-anemic principle contained 
in the Liver and in the Stomach wall. 
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Cases have been presented to illustrate the end 
results obtained by the various means of therapy in the diff-
-erent periods of the evolution of the present treatments at 
our disposal. 
Pernicious Anemia has joined the ranks of the other 
o.iseases which modern medical science has brought back from 
the limbo of the hopeless to the li.ght of successful treatment. 
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